Color change of pH indicators in broth medium is commonly used to quantify growth of ureaplasmas. These organisms differ from other members of the Mollicutes by their abiity to hydrolyze urea to C02 and NH3. This study describes a method which continuously monitors color change in ureaplasmal broth cultures. Using this technique we found: (i) there was a pH-dependent absorbance at 554 nm in ureaplasmal broth medium containing phenol red, (ii) a sigmoidalshaped color changing curve (absorbance at 554 nm versus time) was produced by metabolizing organisms whereas a linear curve was generated by antibioticinhibited ureaplasmas, and (iii) the minimum cell density which elicited a growthinhibited color change was 1.25 x 104 colony-forming units per ml. Others have shown that apparently dead ureaplasmas can cause a color change in broth media. This color change is probably due to the presence of an active urease. This study graphically and quantitatively assesses growth-inhibited color change.
Ureaplasmas are different from other mycoplasmas because of their low pH optimum (10) and ability to hydrolyze urea (2, 11, 13) . The ammonia generated by urea hydrolysis causes an increase in pH which may be visualized as a color change if a pH indicator is added to the growth medium (7, 12) . The color changing unit was described by Purcell et al. (6) and defined as the highest dilution of an inoculum which yields a visible color change in broth medium in up to 5 days (3). A color changing unit does not correlate directly with colony-forming units (CFU). Color changing units are-usually greater than CFU. However, use of the 50% endpoint method (7) reduces the difference between color changing units and CFU to less than 1 logo. The ability of apparently dead ureaplasmas to hydrolyze urea has been demonstrated (5), and Purcell et al. (6) Preliminary experiments showed that the pHdependent color change of phenol red in the broth medium could be followed spectrophotometrically as absorbance at 554 nm (A554). A Cary 118 (Varian Instruments, Palo Alto, Calif.) dual-beam spectrophotometer with an automatic sample changer, chart recorder, and temperature-controlled cuvette chamber (37°C) was used to automatically monitor A554 in cultures of P108. Cuvettes (3 ml) were washed, rinsed with 70% ethanol, and dried in a sterile hood. During this study bacterial or fungal contamination in the cuvettes was not a problem. The reference cells contained sterile medium, and sample cells contained various dilutions of P108 with or without antibiotics. Cultures with antibiotics contained either streptomycin (100 ,g/ml) and kanamycin (10 tg/ml) or kanamycin at 100 ,g/ml.
These concentrations have been shown to be inhibitory for ureaplasmas (1, 14) . CFU were determined by the standard plate dilution technique using Shepard's urease test reagent (9) This study graphically demonstrates that inocula confining greater than 104 CFU/ml can generate a substantial color change without the presence of actively metabolizing ureaplasmas. In Fig. 1 (5, 6) in broth cultures. This study describes a method which graphically and quantitatively assesses the parameters of growth-inhibited color change. Experiments investigating the applicability of this technique to serological and metabolic studies are forthcoming.
